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napht hacenes are known fluorescers and used extensively in the manufacture
of che’hi | um - nescent |ighting devi cgsoag 19981 nati on with oxal ates and
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napht hacene structure. Suitable hindered am ne bases include tertiary
am nes such as pyridine; substituted pyridines such as
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tovol ati ze offsaid step 1) sol vent betWeen step 1) and step 2) and replace
said volatlized-solvent wth a second 55 solvent This can be acconplished
rat her-si nply byt he use of, forexanplgpogoz%gm Stark trap. Suitable solvents
whi ch may ‘be used in St ep 2) include xylenes, toluenes, mxtures thereof
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ot her solvent nay be used to renove all solids omthe reaction vessel and
t he crude product may be washed, as required, with nmethanol until the final
filtrate I's substantially colorless. Fhe fRnal product naphthacene, is
colored, de., rubrene per se is g ¢ angd is dried 5 to renove all

traces of solvent. The naphtha;4/ ' deped by the process of the
present invention have the fol err] wherein 0 is phenyl
and R is- hydrogen, phenyl or sub¥
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i nlet are charged 533.8 pﬁrts of 1,1 ,3-trpheny| propar gyl al cohol and
1060 parts of methylene chloride, The vess Is stirred until all the
al cohol bgs in sol uti Bn™TRe=sd® 1t i®mr Ps+pR SO%eXI ow—Fthre-Pelel |s cool ed
and 189.8 parts of triethylamne are slowy added whil.e cooling. 40 215.2
Parts of nethanesul fonyl chloride are charged dropw se whil e maintaining
the tenperature at [err] “The resultant reaction nedia is stirred at [err]
for one hour and then allowed to warmto roomtenperature and is then
stirred Bor whereind®dind Pewecds shitdorth aboviacR'iscrliot (Cofu) emsidSieh halide, eige nhigride,dlgetide.riodidee
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61% 55 Exameghis verythigkanih sdlidyand issiakireddn calqn T reastiom media s filkkeatdirpugh asivtered igtoss
stirrer, 5 hdymhe Heinaan aspirator Ayselidpremgiaing iujhareeehnmeﬁbweremowavmsm the vesael severah d
Dean- St ar kt I“E‘Ps with xydene; trfe dstyery dark. Tha prude Rigduct Iswashed ning, frassyith 197 fbnag pprtions of

af cohol and methanol. The final filtrate is coloriess. The final product, rubrene, is orange. It is"dried overnight to remove
fraces of methanol. 305 Paris are recovered resulting in a yield of 61%.

55 Example 2

A reaction vessel equipped with a condenser, mechanical stirrer, thermometer, nitrogen purge, Claisen
adapter, addition funnel, and Dean-Stark trap is charged with 10.7 paris of 1,1,3-friphenylpropargyl alcohol and
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EP 0 302 195 Bl 26.5 parts of nethylehe chloride. The mi xture is stirred
until all the solid has dissolved. The solution is pale yellow in color.
The reaction vessel is cooled to [err] and then 3.8 parts of triethylam ne

are slowl y added. Wil e maintaini nger meozteeperature at [err] 4.8 parts of
et hanesuffonyl chl'oride are added dropwi se. The resul- tant reaction

m Xt ure i Sz pdris Fmathyidrd chibride OThe MRurd Mmedmﬁr i SRSbi Chgs Hasgstv %é §orJt,Q,?Q are
var med to gl inicBIoR ThédebdtBn Vessel Rtdoled fol0leed a @mam QY sidi

t enper at ur WailehintaifgIng m.semt:meaorsﬁ@uee&mémamﬁ@mmmdmtab&d% reeﬂtﬁe r@sfuﬁ
heat ed t 0 @tybdclidn nibttire tslatrrddat diycas@neidud) Thetactioitixturd B then Rdie8 to@boni@BinfRHA@EE
chl ori de handetiseeidor as additiesdl Babr atBodm tamaperaturaThavesyd is then protetted fomaigie andtiecbn@hONg
wi th 4.55 gaheateddb diztiviofidhe methglena ehipride; Whenct 3\ padhof nethyiemkdeiridlr fape bash sallecthtien
t he r enai n8.Agartsef hxpena mbdin aye adied alongwith4S6 pats of B4,Frimethyipyridine whichydrecanided drop-
‘m xt ure ar eisadhenthe eemalningmethylens dhiorideipenliedted, Sihparip ofiepdpas nixture are addad i the nead
at [err] ftanvpssplcThedamperatifre is maiplainedtil 00°C for ivehpwrsiafierwhichdila coelpgie ragmideneperatde.
The red@l t Hieresultait ramefion mixiure ip wery thicls withysqligs ang isygagkreddmeaias.The mixturesis fiterad threugh i n
col or. The? finteted glass iynne} psing ap @srimion Mgk soidsremaiping ) the reaction;vgsaelare rinsed, put with a :
aspi r at or - X¥§3g mbdre. Jhe fillateiisdarfgred i ?‘@éﬁ‘f’? B'Hd‘tFE'§§‘é?heQ|ﬁ\ée ‘f‘“ﬁﬁs‘@ﬂ 15 P2y 9 h
a xyl ene nﬁ"ﬁtt‘ b Therfinal fitrate, ip coloiss, Thefingl prodyct; ibrensy '6?“"“?’&!}@; fluct ig
washed fi vl rﬁ?% Y ovpHight 19 smoxe iy tgeas QLMYancld,pPars ’?qelafer"ﬁ e'F resulting
col orl €¥s. ‘“‘FH %9 A4 product, rubrene, is an orange solid. The purified
pr@!iluct [ Sg gl’l eg _rénder vacuum overni ght to renove any traces of nethanol.

3.7 Parts ne are recovered resulting 15 In a yield of 37% :
Examl es 3-5 g .:gﬁw,gnéeh gr ﬁf&rﬁ eXtepts d Jvan X GfebHols %P feBdLd RinSArious
vari ousyal Ré?r d%em&te ahthbbaéd APHBst m S arb Qs Bt RN Gove. The results
substi tut eg ega hefpiaq elof! | SUbstituent desi gnatlons are as set forth:
above. The results are set forth in Table 1, below. Table I 25 Ex. No.

Al cohol Hal i de Napht hcene - ' R
[err] X R30 3 - Imiftegen met hane chloride
hydr oges 4 p- chl or ophenyl met hane brom de

p- chl oro- ph nyI et hoxyphenyl et hane ,
chl oride %—ﬁﬁ{?’ y—phe ‘Alp-m QY a5 ;JLI‘MMM
preparation QL.a_nmp.thagene_MCh conpri seg*1) {remct i ng {a sg@vent solution
of a 1, 3- diphenyipiopargyl alcohol, iin the pregsence of gn acid scavenger,

wth arﬁaalk esul fopyl halide at a terrperature f from[drr] to [err] for
from15 mnules to 3 hour AYSFPIRMYt i ng Meshasey t§M°¥%@%Jtld¥qummt to a
tenperature of fro [err] to reflux fqjom 2 to 8}hours, |r an oxygen' free
at rmsphere 4n the EJh ?Il and r of a_hi ndered
‘ge base and 3) r coverr ng esu el&h&ﬂg gﬁ%’i“é e‘=0 p= Ch TOR met hod
act: rdifig to daim{] wherein said aci c scavenge is an ani nepl'&nyA nmet hod
accordi ng td® d ai m } primerbhioxyphiethydni feetRahei e hyhxot iz 4 p-reFRbhgd
according to Claim| wherein said hindered am n¢ base is '
2,4,6-trimethyl pyritline. 5. A method dccording 1o O aim 4 whEPE¥ said
hi ndereg am ne base is 2,4,6-trinethylpyridine. 6. A nethod according to
Claim1 wherein the said solvent in step 1) is nethylene chloride and the
solvent 55 in step 2) is a xylene mxture. 7. A nmethod according to Claim
6 wherein ggiidsaci d scavenger is an amne. 8 A nethod according to aim7
wherein said amine is triethylamne. 9. A nethod according to Caimé®6
wher ei ngssai d fARRGbERr BEbidpardtidh 6f d rapithatere-vihich Berhgiyds[1yveadingi®solvént solution of a 1,3-
diphenylpropargyl alcohol, in the presence of an acid scavenger, with an alkanesulfonyl halide ata temperature
of from~30°C to 30°C for from 15 minutes to 3 hours, 2) heating the resultant reaction product to a temperature
of from 70°C to reflux from 2 to 8 hours, in an oxygen-free atmosphere, in the absence of light and in the pre-
sence of a hindered amine base and 3} recovering the resultant naphthacene.
50 2. A method according to Claim 1 wherein sald acid scavenger is an amine.
3. A method according to Claim 2 wherein said amine is triethylamine.
4, A method according to Claim 1 wherein said hindered amine base is 2,4,6-trimethylpyridine.
5. A method according to Claim 2 wherein said hindered amine base is 2,4,8-trimethylpyridine.
6. A method according to Claim 1 wherein the said solvent in step 1) is methylene chloride and the solvent
56  instep 2) is a xylene mixture.
7. A method according to Claim 6 wherein said acid scavenger is an amine.
8. A method according to Claim 7 wherein said amine Is triethylamine.
8. A method according to Claim 6 wherein sald hindered amine base is 2,4,6-frimethylpyridine.
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EP 0 302 195 Bl 26.5 parts of nethyl ene. chloride. The mixture is stirred
until all the selid has dissolved. The solution is pale yellowin color.
The reaction vessel is cooled ta [er% ?n? sggq‘en 3.8 parts of triethylamne
are sl ow y added Whil e maintaining The tenperature at [err] 4.8 parts of
et hanesul'{gnyl chloride are added dropwi se. The resul - tant reaction
mxture i s 9P-PPpasprmethylene 'W@r“@r?éx%i?ﬁﬂfmﬂwem althe s9lld hasdissolvade Thessolutinaris pale
war med to rd?l'l?\"t"b‘?ﬂ?érTHﬂPP °5"°ss?iﬁd=°§%q "P P@EP angrthen 3.8:nguks of itistiaieming are slowly @dded.

t enper at ur e Whigia ﬁ‘?sf" E’""Hﬁﬁlaff %@?mt@eﬁﬁ'é
heated to di 'FT“T“”U}"T‘“‘ ur Telipe
\(/;Mh![ ﬁr|4d§5ha\75 %' C;{E teméh I-‘ge?c o d et gftﬁc irn&g%vﬁave 8e c::liedo 'eg
the renai n| %ﬁfé{%& ‘1"995,'! Jhﬁriég ofB rfa the rea
th x} ure ar e “ ma. {hi& h id§|-ﬂv ki rOfol ﬂ%‘ gé'gg

¢
The resu ta'}tsi Zgniér ahp'iraéé{ew ToeC) éﬂﬁiﬁ nﬁ\g\réa @5@5@6 *ﬁo

color. The &Ie%ﬁurwn i M&wrmw&@s ceaés'ﬁem wmmseaasof
aspirator. émaﬁ@ mdﬁnarﬁm i0 bddiess THie iRal pRABGC:, Infbren¥, 85 Sifdrané ol TRE Bfified Brodibtlid

a xylene m HPIélﬁﬁderﬂlﬁuJ\ w&mg?.teranﬁwmiyl&a&sdmdﬂ\aﬁalﬂrparg SrRubfdn 6h rdbbvirddGésultis
washed fkave if d iBGordrk 15. 8 parts of nethanol. The final filtrate is

colorless. The final product, rubrene, is an orange solid. The purified
product i s daxamglesler vacuum overni ght to renove any traces of nethanol.
3.7 Parts of rubrene are recovered resulting 15 in a yield of 37%

Exanpl es 3-5 Hedibving the piotseiuge rod Exeehpled, ecerban indicated, various dgrhola srei reagted aitis darious
vari ous a chillestoproducesalstiteted vaphthaocepesi Al sebsident dedignatioas areagretiditicabove. The results
subst i t ut ed areesetfortiein Tabled, befwl - subst i t uent designations are as set forth

above. The results are set forth in Table I, below Table.l 25 Ex. No.

Al cohol Hal i de Napht hacene 3Q 3 hydr ogen

net hane chl ori de hydrogen 4  Xable I n_chl orophenyl

met hane 2 brom de p-chl oro- 35 :

phenyl 5 Ex. NB: et hoxyphenydhag : ; '

p- met hoxy- phenyl 40 |G ‘L' I TET 90 7. a
napht hacene whrtcirconprt+ses 2 ) g j

di phenyl Fropargyl al qohol, in the presnce of an acid sca enger with an’

al kanesu q‘onylg hal i d¢ ata tﬁ_p@gﬁﬂlre bf lar from 15
mnutes to 3 hours, 3) heating the res I%ua']ir#1 reaf ‘.E’%in‘{‘&% uc YFS"

t enper at ure of from[err] toreflux frgm2 to 8 nours i njan oxygen-free
at nosphere, |# the aljseproshlsirdphgmyland hathége pf rdagidaee | of pachwﬁlsr-ed

am ne bage and 3) redovering the resul §ant naphtpacene. 5 met hod
;adgerding to gal m 1iwherein said acid scavenger i s an amj}ne. P‘o’e")& met hod
according to o ai m 2 (ATHPIYRIENY K nd ethane ot hyghhavide|4. pAmethoxy-
according to Caim1ljwherein said hindered am nefbase is phenyl
2,4,6-trimethyl pyridi*fne. 5. A nethod according to Claim2'wherein said

hi nder ed4am ne base is 2,4,6-trinmethyl pyridine. 6. A nethod according to
Claim1 wherein the said solvent in step 1) is nethylene chloride and the
solvent 55 in step 2) is a xylene mxture. 7. A nmethod according to Claim
6 wherein sdilalmsci d scavenger is an amine. 8 A nethod according to Claim7
wherein said amne is triethylamne. 9. A nmethod according to Claim®6

wherein $aid hf- destiod fos e Reepdsation of anaphthpcenewhic %25 1} TPapting.a solyent solution of a 1,3-

diphenylpropargyl alcohol, in the presence of an acid scavenger, with ap alkanesulfonyl halide at a temperature
of from-30°C to 30°C for from 15 minutes to 3 hours, 2) heating the resuitant reaction product to & temperature
of from 70°C to reflux from 2 fo 8 hours, in an oxygen-free atmosphere, in the absence of light and in the pre-
sence of a hindered amine base and 3) recovering the resultant naphthacene.
50 2. A method according to Claim 1 wherein said acid scavenger is an amine.
3. A method according to Claim 2 wherein said amine is tristhylamine.
4. A method accoarding to Claim 1 wherein said hindered amine base is 2,4,6-trimethytpyridine.
§. A method according to Claim 2 wherein said hindered amine base is 2,4,6-trimethylpyridine.
6. Amethod according to Claim 1 wherein the said solvent in step 1) is methylene chloride and the solvent
56  in step 2) is a xylene mixture,
7. A method according to Claim 6 wherein said acid scavenger is an amine.
8. A method according to Claim 7 wherein said amine is triethylamine.
8. A method according to Claim 6 wherein sald hindered amine base is 2,4,6-trimethylpyridine.
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BP 0 302 195 B1 10. A nethod according to Caim7 wherein said hindered
am ne hase is 2,4,6-trinethylpyridine. 11. A nethod according to Claim8
wher ei-n sai d hindered anmine base s gphgsd@ybspqet hyl pyridine. 12. A nethod
accordingto d ai m 1 wherein satd oxygen-free at rmsphere i's pr OVI ded by

ni trogen g3s. t ho d m e|n ohol |s

1,1,3-tri phenyr g@ 3 J"!ﬁ:’et'"sad E'd:m;} is ? VEE:

har o ser g alh i “iiib% - t mﬁ: Al

met hod accor di 13_ pheny o cohol.

11,3 tr'sphenyfgh a.wa( emm hn P on iy Goride,
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